There are numerous epidemiologic studies of missing teeth focusing white population which may not represent the status of other people. Aim: The aim of this study was to estimate the distribution of missing teeth in sample taken from North Indian adolescent. Material and Methods: Panoramic radiographs of unrelated adolescent of age ranging from 12 to 18 years were examined for missing teeth. Results: The study shows significant sex differences only for third molar which was absent in most of females. Conclusion: The present study concluded that third molars, maxillary lateral incisors, mandibular incisor and mandibular second premolar were most commonly congenitally missing permanent teeth among North Indian population.
INTRODUCTION
Congenitally missing teeth are commonly encountered in healthy, apparently normal people although several genetic 1,2 and syndromic conditions 3 are known to increase the risk of hypodontia. Extent of missing teeth and change in teeth form in various people is due to variable expressivity of genes such as MSX1 and PAX9 which increases the risk of missing teeth 4, 5 . Many previous studies were conducted for white sample as to know the frequencies of congenital missing teeth and in females there were higher frequencies of missing teeth ranging from 4 to 7 % in samples of white subjects [6] [7] [8] [9] [10] . In whites the teeth which were most often missing excluding third molars were mandibular second premolars. The purpose of this study was to compare incidences of missing teeth in samples of population from North India which may have different pattern of missing teeth.
Materials and Methods
The panoramic radiographs of 500 unrelated adolescents (228 males and 272 females) of chronological ages ranging between 12 to18 years were evaluated. The records of digital radiographs were taken from Department of Oral Medicine and Radiology, Institute of Dental Sciences; Bareilly. The chosen age range of subject could surely confirm the presence of every permanent tooth, specially the forming third molars 11 . The lower limit was twelve years of age since the last formed crown mineralization of third molars begins about 9 years of age and show 95% confidence limit(CL)at 12 years. Patients with facial clefts and craniofacial syndromes or patients having any other conditions causing oligodontia were excluded 12, 13 to avoid any severe change in results.
Oligodontic patients were excluded as the aim of study is to evaluate the sporadic cases of missing teeth. The frequency of congenital absence was calculated by tooth type and sex.
Results
Amongst 500 subjects, there were 115 congenitally absent permanent teeth. There were 1 or 2 teeth missing in most of people with hypodontia but more than 2 to 6 teeth missing in 2 subjects. Few teeth like maxillary central incisors, mandibular canines and first and second molar in both arches showed no congenital absence. (Graph 1 and Graph 2 ). The frequencies of congenitally missing teeth by sex and quadrant are listed in Table1. Frequencies of missing mandibular incisors in North Indian population was comparatively high around 2% than the whites which was 1.3%.Single dental element is involved in hypodontia but commonly several teeth are affected. This shows that person's genotypic status is expressed as a systemic rather than an isolated phenomenon and comparably that teeth develop reiterative signaling 14, 15 , so there are developmental dependencies within and among tooth types.
Discussion
In contemporary populations, absence of permanent teeth is fairly common. Many authors have commented that hypodontia is the most common malformation 3, 4, 6, 7 , the failure of a tooth bud to reach a critical size 17, 18 or more proximately to receive the signaling to continue development. Each of these key steps is under genetic control 15, 20, 21 specially the transcription factors like MSX1 and PAX9.
As per the polygenic threshold model by Brook etal 24, 25 the tooth formation is a polygenic process that yields an approximately normal distribution of tooth sizes when seen at level of the population, but the range of phenotypes is condensed at some lower limit(the threshold)below which the tooth fails to form. It was assumed that phenotypic distribution is parallel to underlying polygenic distribution subjected to environmental perturbations. It is easy to conceptualize that allelic forms of MSX1, MSX2, PAX9 and other factors modulate the threshold for hypodontia .Expression against the rest of the persons genotype combined with vagaries of the environment 26 is the cause of variable expressivity of these genes. Hypodontia typically is extreme in MSX1 andPAX9 pedigrees scrutinized to date, so it is reasonable that their allelic variants with milder effects on the extent of agenesis remain to be characterized.
In this study it has been observed that among the North Indian adolescents, threshold for agenesis of third molars is the least thus most commonly missing, followed by maxillary lateral incisors and then the mandibular incisors .Old literatures have documented that mandibular second premolars are the third most commonly missing teeth in whites. This shows that there are variable patterns of missing teeth in different populations. Further study has to be conducted to identify the change in prevalence and the etiology of the variation in the frequency of the missing teeth.
Brook emphasized the developmental interrelationships of several aspects of the dentition that commonly are viewed independently especially the tooth size, morphological complexity and tempo of tooth formation, hypodontia and hyperdontia. Persons with missing teeth are likely to have delayed tooth formation, simpler crown morphology and smaller tooth dimensions than those with complete dentitions [27] [28] [29] [30] . Higher frequency of congenitally missing teeth (third molar) was seen in females. (Graph-3)
CONCLUSION
Third molars, maxillary lateral incisor, mandibular incisor and mandibular second premolars were most commonly congenitally absent permanent teeth among North Indian population.
